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/intended Claims 



A phosphate compound of Formula (I) 



N0 2 

2-|T^r X ~ R - op (0)(OH) 2 

5 ^ (D 

wherein: 

X represents at any available ring position -CONH-, -S0 2 NH-, -O-, -CH 2 . S -NHCO- or 
-NHS0 2 -; 



1 0 R represents a lower Cj. 6 alkyl optionally substituted with one or more groups including 
hydroxy, amino and N-oxides therefrom or dialkylamino and N-oxides therefrom; 
Y represents at any available ring position -N-aziridinyl, -N(CH 2 CH 2 W)2 or 
-NCC^CHMeW^, where each W is independendy selected from halogen or -OS0 2 Me. 

1 5 Z represents at any available ring position -N0 2 , -halogen. -CN, -CF 3 or -S0 2 Me; 

and pharmaceutically acceptable salts and derivatives thereof. 



20 



2. A phosphate compound of Formula (I) as claimed in claim 1 which is selected from 
compound represented by formulae (la), (lb) or (1c) 
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ljJ0 2 

•^^CGNn(Ch 2 ) n UI-'(0)(OH>j 




2 

Y 



N0 2 

Xjl 

('3) O 2 N'^r^CONH(CH a ) n OP(0KOH)2 



Y 

N0 2 

(lb) ,A^CONH(CH 2 ) n OP(0)(OH) 2 



N0 2 

Y 

(Ic) 



wherein V 'represents J'" N \ °* A 



W W 



and wherein 
n represents 1 to 6 
5 Z represents -N0 2 , -halogen, -CN, -CF 3 or -S0 2 Me; and 

where each W is independently selected from halogen or -OS0 2 Me 
and pharmaceutically acceptable salts and derivatives thereof. 

3 . The phosphate compound of Formula (I) as claimed in claim 1 or claim 2 which is 
10 selected from: 

2- [[2-[Bis(2-bromoemyl)amino]-3,5-duhtroben2oyI]amino]ethyl dihydrogen phosphate; 

3- [[5-[Bis(2-cWoroethyl)arruno]-2,4-dinitroben2oyl]ami 

34[5-[Bis(2-bromoemy0ammo]-2 ) 4-diniUobenzoyl]airhnojpropyl dihydrogen phosphate; 
2 -[[2-[Bis(2-ch]oroelhyl)amino]O f 5^mitrobcnzoy 

15 2-[(2-CUoroemyl)-2,4-dinitro-6-[[[2-{phosphonooxy)emyl3amino]-carbonylJanili 
methanesulfonatc; 

2<{24Bis(2-bromopropyI)andno]-3,5-dinitto.ben2oyl}aniino)emyrdihydrogcn phosphate; 
2-[(2-Bromoethyl)-2,4siiiuti^ 

methanesulfonate; 

20 2-[[2-(Bis(2-iodoemyI)arnino]-3 J 5-dinitrobenzoyl]amino]ethyl dihydrogen phosphate; 

2-[(24odoemyI>2,4-ajm^o-6<{[2-(phosphonooxy)emyl]ammo}carbonyl)-anilino] 
methanesulfonate; 
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2- ((2-Chloroethyl>2^ 
methanesulfonate; 

3- ( {3-I^is(2-bromoethy1)amino]-2,6-dinitTobenzoyl}amino)propy! dihydrogen phosphate; 
2-[(2-Bromoethy!>2,4^dinitro-3»[[[2^hosphonooxy)ethyI]amin 
methanesulfonate; 

2 -[(2~Bromoc%l)-2,4-dinilro-3^ 
methanesulfonate; and 
2-[(24odoethyl)-2^dinitro-34[[3-(ph^ 
methanesulfonate. 



4, A method of preparing a phosphate represented by the general formula (I); 



N0 2 



R-OP(0)(OH) 2 

wherein: 

X represents at any available ring position -CONH-, ^S0 2 NH-, -0-, -CH 2 -> -NHCO-* or 
-NHS0 2 s 

R represents a lower Ci^ alkyl optionally substituted with one or more groups including 
hydroxy, amino and N-oxidcs therefrom or didkylamino and N-oxides therefrom; 
Y represents at any available ring position -N-aziridinyl or -NCCH 2 CH 2 W>2 5 where each W is 
independently selected from halogen or -OS0 2 Me; 

Z represents ar any available ring position -N0 2 , -halogen, -CN, -CF 3 or -S0 2 Me; 



and pliarmaceutically acceptable salts and derivatives thereof; 
the method including the step of 

(i) phosphorylating a compound of formula (II) 
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Mn. 



(ID 



wherein: 



5 



X represents at any available ring position -CONH-, -S0 2 NH-, -0-, -CH 2 -, -NHCO- or 
-NHS0 2 -; 

Y represents at any available ring position -N-azixidinyl, -N(CH 2 CH 2 W) 2> or -N(CH 2 CH Me W) 2 
where each W is independently selected from halogen or -OSC^Me; 

Z represents at any available ring position -N0 2 , -halogen, -CN, -CF 3 or -S0 2 Me; and • 
10 R represents a lower C,« alkyl optionally substituted with one or more groups including hydroxy, 
amino and N-oxides therefrom or dialkylamino and N-oxides therefrom. 

5. A memodofprepuring a compound of formulae (la), (Ib)or (lc) 



j^/CONH(CH 2 )„OP(O)(0H) 2 




Y 



Ma) 0 2 N^ f -^ v CONH(CH 2 ) n OP(0)(OH)2 
Y 

N0 2 

(lb) /-L/CONHC^^nO^OXOH^ 
Y 

(lc) 



15 



N I 
wherein Y may represent f > or 

W W 



and wherein 

n represents 1 to 6 

Z represents -N0 2 , -halogen, -CN, -CF 3 or -S0 2 Me; and 
where each W is independently selected from halogen or -OS0 2 Me 
20 and phannaceuticaUy acceptable salts and derivatives thereof 
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the method including the step of 

phosphorylating a compound represented by formulae (Ha), (lib) or (ITc) 

N0 2 

J^CONH(CHz) n OH 



Z I N0 2 
Y 




O a N^Y CONH(CH 2 ) n OH 
Y 

(lib) r -L^CONH(CH2) n OH 



2 



Y 

(He) 



wherein Y represents . " N 



w w 
5 

and wherein 

n represents 1 to 6 

Z represents -N0 2 , -halogen, -CN, -CF 3 or -S0 2 Me; and 
where each W is independently selected from halogen or -OS0 2 Me 
1 0 and pharmaceuti.cally acceptable salts and derivatives. 

6. A compound of formula (I) when obtained by the method defined in claim A. 

7. A compound of formula (la), (lb) or (Ic) when obtained by the method defined in claim 5. 

15 

8. A method of anticancer treatment including the step of administering an amount of a 
compound of Formula (I) as defined above in any one of claims 1 to 3 to a subject. 

9. A method of killing hypoxic cells in a tumour including the step of administering an 
20 amount of a compound of Formula (I) as defined above in any one of claims 1 to 3 to a subject 

with the tumour. 
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10. The method as claimed in claim 8 or claim 9 including the farther step of applying 
irradiation or one or more chemotherapeutic ageats to the subjecL 

11. The method as claimed in any one of claims 8 to 1 0 wherein the subject is a human. 

12. The method as claimed in any one of claims 8 to 1 1 wherein the amount administered is 
between about 20% to 100% of the maximum tolerated dose of the subject. 

13. A method of cell ablation utilising at least one nitroreductase enzyme including the step of 
using a compound of Formula (1) as defined above in any one of claims 1 to 3 in an effective 
amount to ablate cells which express at least one nitroreductase enzyme. 

14. A method of cell ablation utilising at least one nitroreductase enzyme including the step of 
administering a compound of Formula (I) as defined above in any one of claims 1 to 3 in an 
effective amount to a subject to ablate cells which express at least one nitroreductase enzyme. 

1 5. The method as claimed in claim 1 4 wherein the at least one nitroreductase enzyme is 
encoded for by the nfsB gene of either E coli or by orthologous genes in Clostridia species. 

16. The method as claimed in claim 14 or claim 15 wherein the cells that express the at least 
one nitroreductase enzyme are tumour cells in tissue in the subject 

1 7. The method as claimed in any one of claims 14 to 16 wherein the cell ablation is achieved 
through GDEPT (gene-directed enzyme-prodrug therapy). 

1 8. The method as claimed in any one of chums 1 4 to 1 7 wherein the cell ablation is achieved 
through ADEPT (antibody-directed enzyme-prodrug therapy). 

19. The method as claimed in any one of claims 1 4 to 1 8 wherein the cells are mammalian. 

20. The method as claimed in any one of claims 14 to 1 9 wherein the amount administered is 
between about 20% to 100% of die maximum tolerated dose of the subject. 
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, — — ^ ^ 4-r oiau viwixuo n wlu uKauamg ioc runner step or applying 

irradiation or one or more chemotherapeutic agents to the subject. 



22. A pharmaceutical composition including a therapeutically effective amount of a 
compound of Formula (T) as defined in any one of claims 1 to 3 and a pharmaceutical^ 
acceptable excipient, adjuvant, carrier, buffer or stabiliser 

23. The use in the manufacture of a medicament of an effective amount of a compound 
of Formula (I) as defined in any one of claims 1 to 3 to treat cancer in a subject. 

24. The use as claimed in claim 23 wherein the medicament is further adapted for use in 
cell ablation in conjunction with at least one nitroreductase enzyme including GDEPT 
(gene-directed enzyme-prodrug therapy) or ADEPT (antibody-directed en2yme therapy). 

25. The use as claimed in 24 wherein the at least one nitroreductase en2yme is encoded 
for by the nf$B gene of either & coli or by orthologous genes in Clostridia species. 

26. The use as claimed in any one of claims 23 to 25 wherein the medicament is adapted 
for a mammalian subject. 



27. An alcohol compound of Formula (II) 



N0 2 



Y (ID 

wherein: 

X represents at any available ring position -CONH-, -S0 2 NH- t -0-, -CH 2 ., -NHCO- or 
-NHSO2-; 

Y represents at any available ring position -N-aziridinyl, -N(CH 2 CH 2 W) 2 , or 
-N(CH 2 CHMeW) 2 where each W is independently selected from halogen or -OS0 2 Me; 



Z represents at any available ring position -N0 2 , -halogen, -CN, -CF 3 or -S0 2 Me; 
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xv represents a lower alkyl optionally substituted with 



one or more groups including 



hydroxy, amino and N-oxides herefrom or diali T lamioo andN-oxides herefrom- and 
pharmaccutically acceptable salts and derivatives thereof, with the proviso that 



when Z represents NQ 2 and Y represents N(CH 2 CH 3 Cl) 2 . X and R together 



CONHCH 2 (CHOIi)CH 2 - and with the further 



cannot represent - 



proviso that the following compounds 



N0 2 O 



N0 2 O 



NOj O 




OMs 




CONHCH 2 (CHOH)CH 2 OH 



S0 2 Me 




CONHCH 2 (CHOH)CH 2 OH 



CONHCH 2 (CHOH)CH 2 OH W y ^CONHCH 2 (CHOH)CH 2 OH 




CONHCH 2 {CHOH)CH 2 OH 




CONHCH 2 (CHOH)CH 2 OH 
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28: The alcohol compound of Formula (IT) as claimed in claim 27 selected from a compound 
represented by formulae (Ua), (lib) or (He) 

N0 2 

A^CONH(CH2) n OH 



z 

Y 



("a) 



N0 2 

XX 

O z N^y CONHfCH^OH 
Y 

N0 2 

("b) f ^4^/CONH(CH 2 ) n OH 



Y 

(lie) 

I . 

wherein Y may represent r" N ^ or w 
W ^ W ^ 

and wherein 

n represents 1- to 6 

Z represents -N0 2 , -halogen, -CN, -CF 3 or -S0 2 Me; and 

where each W is independently selected from halogen or -OS0 2 Me 

and pharmaceutical acceptable salts and derivatives thereof with the proviso that 

when 2 represents NO, and Y presents N(CH 2 CH 2 C1) 2 , X and R together cannot represent - 
CONHCH 2 (CHOH)CH 2 - and with the further proviso that the following compounds 

¥°*9 V°*9 no 2 o 




OH 



o 2 N y 0 2 U^f o 2 N 

A . A 
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CONHCH 2 (CHOH)CH 2 OH 



S0 2 Me 



0 2 N 




CONHCH 2 (CHOH)CH 2 OH 



0 2 N "y^ CONHCH 2 (CHOH)CH 2 OH °2 N ' ^CONHCH 2 (CHOH)CH 2 OH 
N0 2 

.A. 



0 2 N' 

and ^N,. 



Br' 



Br 



are excluded. 



29 



The alcohol compound of Formula (II) selected from a compound of Formula (lib) or (lie) 
as defined in claim 28. 



10 



15 



20 



30. The alcohol compound of Formula (IT) as defined in claim 28 or claim 29 selected from: 

N-(2-Hydroxyethyl>5-[bis(2-broraoethyl)amino]-2,4- dinitrobeuzamide; 

N-(4-HydroxTbutyl)-5-[b3s(2-bromoemyl)amino3-2,4-dmitrobenzamide; 

NK5-Hydroxypentyl)-5-[bis(2-bromoethyl)amino]-2,4-dinitrobenzamide; 

N<6-HydroxThexyl)-5-[bi.<2-bromoemyi)armno]-2,4^ioilxobeii2amide; 
5-(Bis(2-bromo e myl)anuno]-N-(2^ 

2[(2-Bromoethyl)-5-[[(3-hydroxypropyl) 
methanesulfonate; 

5-[Bis(2Modoemyl)ammo]-N-(2-bydToxyemyl)-2,4-di I utrobenzamide; 

2-(Bi 5 (2-Chloroemyl)ammo]-N-(2-hydroxye%l)-3,5-di m iToben Z amide; 

2-[Bis(2-bromoethyl)amino]-N<2-hydroxye%l)-3,5Klimtroben2a I nide; 
2-(Bis(2-chloroemyl)aniino]-N<3-hy^ 

2-[Bis(2-bromoethyl)amino]-N<3-hydroxypropyl)-3 ) 5-dinitToben2amide; 
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2-lBi S (2-chIorocth y I)amino]~N-C4-hydroxyb U t > 1)-3 > 5-dinitroben Z atnide: 
2 n^2-bromoethylto^ 

2-[Bis(2^h l oroelhyl)amino]-N<5-hydroxyp e ntyI)-3,5-dinitrGbenza^ 
2-[Bis(2^bromoethyl)an 1 ino].NK5-hydroxypentyI)-3 ; 5Kluiitrobenza m id e ; 
2-[Bis(2-chloroethyl)amino]-N-C6-hydroxyhexyl)-3 5 5-dimtroben za xnid e ;' 
2-pi S (2-bro D1 oethyl)amino]-N<6-hydroxyhexyl)-3..5Kli n itroben2an,idei 
2-[Bi S (2-bromopropyl) a minoJ-N-(2-hydroxyethyl)-3,5-dinitroben Z amide; 

2 -((2-Bromo e thyl)-2-{[(2-hydroxyp ro pyl)amkoicarbonyl}.4^ 
methanesulfonate; 

2 -« 2 -Bromoe%l)-2-{[(2^ 

methanesulfonate; 

2<(2-CliloroethyI)-2-{[C24iydroxyethyl)a m ino]carbon y l}^,6-dinitroani 
methanesulfonate; 

2-[Bis(2Modoethyl)amtno]-NK2-hydroxyethyl)-3,5^iiiitrobeiizamide; 

2- ((2-Iodoethyl)-2-{[(2-hydroxyethyl)amino]carbonyl}<6-dinitroani]ino)cth y ^ 
methanesulfonate; 

3 - t B is(2-bromoe%l)a I mno]-N-(2-hyckoxy e tb y l)-2,6-dinit ro ben za mide J 
2 ^ 2 -B^oethyl)0-{[(2-hydroxyethyl) a mino]carbo^ 
methanesulfonate; 

3-[Bis(2-bTomoethyI)amiM^^^ 

2- ((2-bromoethyl)-3- { [(3-hydroxypropyl)a 1 nino]carbonyl } .2,4-dfni^^^ 
methanesulfonate; 

3- [Bi S (2-bro m0 ethyl)aniino]-N-(4-hydroxyb u tyl).2 5 6-dinitrobeii2amide; 
2 -« 2 -B™oe*yl)-3-{r(4-h y droxyb^ 

25 methanesulfonate; 

2 -« 2 -CMoroethyl W 
methanesulfonate; and 

2<(24odoe t hyl)-3-{[(3-h y droxypropyl)a^ino]ca:honyl}-2,4HlmitroanUino)ethyl 
methanesulfonate. 



15 



20 



30 



31. 



A method of preparing a compound of formulae (Tla), (lib) or (He) 
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Z 



N0 2 

•CONH^CH^-OH 




Y 

(»a) 




0 2 N >f^ ^CONH(CH 2 ) n OH 



Y 



N0 2 

(lib) r -4^CONH(CH 2 ) n OH 



N0 2 

Y 

(He) 



wherein Y may represent 



2 



and wherein 

n represents 1 to 6 

Z represents -N0 2; -halogen, -CN, -CF 3 or -SO^Me; and 

where Wi is halogen and W 2 is -OS0 2 Me 

and pharmaceutical^ acceptable salts and derivatives thereof; 



the method including the step of 

reacting a compound of formulae (Ik'), (lib') or (UC) optionally with heating 
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A 



N0 2 




N0 2 



(Ha 1 ) 




O z N y CONH(CH 2 ) n OH 
Y 

N0 2 

("b") ,x4^CONH(CH2) n OH 



NQ 2 

Y 

(He 1 ) 



wherein Y may represent " H 



wherein W , and W' 2 are each halogen; 
with an effective amount of silver memanesulfonate (AgOMs) in a solvent to give a compound 
of formulae (Ha), (lib) or (He) defined above in this claim. 

32. The method as claimed in claim 31 wherein the solvent is seJected from MeCN or other 
polar non-protic solvent 



33. A compound of formula (Iia), (lib) or (He) obtained by the method defined in claim 3 1 or 
claim 33. 



34. A method of anticancer treatment including the step of administering an amount of a 
compound of Formula (II) as defined in claim 27 to a subject. 

35. A method of killing hypoxic cells in a tumour including the step of administering an 
amount of a compound of Formula (II) as defined in claim 27 to a subject with the tumour. 

36. The method as churned in claim 34 or claim 35 including the further step of applying 
irradiauon or one or more cheraotherapeutic agents to the subject. 



10 
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37. The method as claimed in w one of claims 34 to 3* wherein the subjeu is a human. 

38- A^hodofcdlabladonuuUsmgatlcastonenitroreductaseen^^ 
^ aco *P°^°fFo^^ 

winch, express at least one nitroreductase enzyme. 

39. /^dcfceUablationutUiamgat.eastonenitroredu^^ 
ad-mrustenng a compound of Formula (II) as defined in claim 27 in an effective amount to a 
subject to ablate cells which express at least one nitroreductase enzyme. 

40. The method as claimed in claim 39 wherein the at least one nitroreductase enzyme i s 
encoded for by the nfsB gene of either E. coli or by orthologous genes in Oostridia species. 

41 . The method as claimed in claim 39 or claim 40 wherein the cells that express the a, least 
one nitroreductase enzyme are tumour cells in tissue in the subject. 

T ^eneinthecellablanonisachieved 
through GDEPT (gene-directed enzyme-prodrug therapy). 

through AD£PT(antibody-directed enzyme-prodrug therapy). 

44. The method as claimed in any one of claims 39 to 43 wherein the ceils are mammalian. 

25 45 ^-*oda S cla^ 

uratbauon or one or more chemotherapeutic agents to the subject. 

46. A pharmaceutical composition including a therapeutically effective amount of a 
compound of Formula (II) as claimed in claim 27 and a pharmaceutical* acceptab.e 
excip ie nt, adjuvant, carrier, buffer or stabiliser. 

«. Ita « in uae manure of a medicament of an ^active moM „, d 
Formula 01) as claimed in claim 27 aa an anticancer agam in a sabject. 
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use as claimed in claim 47 wherein the medicament is further adapted for use in cell 
. ablation in conjunction with at least one nitroreductase enzyme including GDEPT (gene- 
directed enzymc-prodrug therapy) or ADEPT (antibody-directed enzyme therapy). 

49. The use as claimed in claim 48 wherein the at least one nitroreductase enzvme is 
encoded for by the nfsB gene of either £ coli or by orthologous genes in Claudia 
species. 



50. The use as claimed in any one of claims 47 to 49 wherein the medicament is adapted 
for a mammalian subject 



